Dorsal muscle phosphatidylcholine (PC) molecular species of sardine, mackerel, big-eyed tuna, brown sole, sand flounder, rock fish, Alaska pollack, chum salmon, blue shark, mackerel shark, carp and rainbow trout were analyzed on HPLC.
In the previous paper,1) the formulae that con trol the sequence of elution of lipid molecular species on HPLC have been demonstrated.
It has been proven that the matrix model presented is invariant. And this matrix model forms the bases of molecular species identification of muscle phosphatidylcholine (PC) from fish sources that will be discussed in this paper.
Characteristics of migratory fish, bottom fish, cartilaginous fish and fresh water fish from the view point of muscle PC are demonstrated.
Experimental
Total lipids were obtained from the fish muscle tabulated in Table 1 Phospholipid content was determined by multiplying 25 to the phosphorus content of the lipid which had been determined by FISKE-SUBBAROW method. Preparation of pure PC, hydrolysis of PC into diglyceride, and deriva tion to diglyceride acetate from diglyceride were done in the same manner as shown in the previous paper.1) HPLC fractionation and identification of molecular species of each peak on HPLC were also done in the same manner though the matrix model is available in identifying the molecular species in order to verify the results.
Results and Discussion

Characteristics of Muscle PC of Fish
The yield of total lipid and the percentage of each lipid class against total lipid are shown in Table 2 and Table 3 . Fatty acid composition of diglyceride acetates which represent the fatty acid composition of PC are shown in Table 4 and Table  5 . Samples shown in these tables were subjected to the PC molecular species analysis.
HPLC chromatograms of each fish are shown in Figs. 1-6. As illustrated in Fig. 1 , the HPLC chromatograms of diglyceride acetate of fish muscle PC can be devided into four molecular species groups (I-IV), that is, I: molecular species com Figs. 1-6 ), groups I and III accounts for at least 60% of the molecular species examined. Specifically, as shown in Fig. 1 , groups I and III of the sardine white muscle accounts for about 87-88%. These two groups might control or represents the characteristics of PC of fish muscle.
The left side chromatograms in Fig. 1 are the sardines captured in summer (July, 1982) Fig. 3 shows the chromatograms of bottom fish such as brown sole and sand flounder captured in October, December and May. These fish are extremely outstanding since the most predominant component of these fish is (16:0) (20:5) instead of (16:0) (22:6) unlike other fish examined.
The chromatograms of big-eyed tuna, Alaska pollack, carp and rainbow trout are shown in Fig. 4 , and the chromatograms of rock fish, blue shark, mackerel shark and rainbow trout are shown in Fig. 5 . Throughout the chromatograms in The content of group I between a and b differs significantly in the case of big-eyed tuna. This is seemed to be the result of differences in days of frozen storage since other freshly prepared migra tory fish examined contains group I abundantly. Fig. 6 shows the chromatograms of chum salmon. As it is evident from this ponent analysis (PCA) was the modified program of "Personal Computer Library, Vol. 3''.6) The original program was written for NEC PC-8001 personal computer. But it was modified for NEC PC-8801mkII personal computer, for instance, the arrangement of the program was changed into N-88 BASIC, and the character mode was changed into graphic mode.
"EIGENVALUE" was calculated by the Jacobi method from correlation matrix. The contribu tion up to the second principal component was 67.4 %. In Fig. 8 , eigenvectors of major molecular species are shown as small numbers on the first and second principal component plane. Principal loadings of all fish examined were plotted on the first and second principal component plane as shown in Fig. 9 .
As shown in Fig. 9 , sardine dark muscle has a drastic seasonal change (point number 1 and number 2). And among the white flesh fish, Alaska pollack has a large seasonal change (point number 17 and number 18). The movement of point number 1 to point number 2 is the direction of eigenvector number 4 that shows the direction of (20:5):1)+(18:(18 1)(20: 5) combinations.
So we might say that sardine dark muscle has a large seasonal variation in the molecular species composed of 20:5 and 18:1. Though further supple mentary studies, should be done to get a conclu sion, it is assumed that (20:5) (20:5) is the most reflectable molecular species against seasonal variations among the majority of fish. This is more evidently shown in Fig. 11 , and only sardine dark muscle (shown as A), chum salmon (shown as B) and rainbow trout (shown as C) have differ ent directions.
As it is well known, the general characteristics of these three fish is as follows:
Sard ne dark muscle: Drastic change in lipid content. Chum salmon:
Migration from sea to river. Rainbow trout:
Fresh water fish. So, these characteristics might affect the molecular species of muscle PC. Though supplementary studies should be done to be conclusive, molecular species composi tion of fish muscle PC seem to vary in some kind of fish in considerable degrees while they keep their principal characteristics.
